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1. Sirius. It is known that the so called “Dog Star™ (Sirius) is the brightest star in the Chinese sky.
And in what else districts on the Earth Sirius is also the brightest star in the real sky of this district?
What are numerical characteristics of the borders of these districts? Note: you should take into
account only stars in their historical-classical meaning, i.e. Sun. planets. etc. should not be taken
into account.

6. The extinction in terrestrial atmosphere.

Extinction is a term used in astronomy to describe light attenuation due to its absorption and
scattering.

A star was observed at different zenith distances during one night at the Engelgardt's
Astronomical Observatory in the program of atmospheric extinction study at blue. Astronomers use
parameter X, air mass, as an extinction characteristic. This parameter corresPonds to relative length
of the ray’s way in the atmosphere. That means X = 1 for zenith, X = 2/3" for z=30° X =2 for
z =60° and so on.

The determination of the star’s brightness was performed with the method of photon counting.
The 3™ column includes number n — the quantity of photons which

were detected during one second. A luminescent source was used z X n Amb
for calibration the data of observations. It produces a stable flow of | 39.7 15135
photons N = 9900 + 100 per second, which is equal to magnitude | 45.6 13816
mb = 9.64™ beyond the terrestrial atmosphere. 49.5 13180

6.1. Draw the table (similar to that you see right) in your answer 53.0 12246
book. Calculate the air mass for given zenith distances in 1% 54.9 11800
column, and write the result into the 2™ column. 582 10089

6.2. Calculate relative magnitude of the star Amb (blue), and

write the result into the 4™ column. Use the luminescent source as standard for the relative
magnitudes.

6.3. Find functional relation between Amb and X with a help of graphical method.
6.4. Determine the magnitude of this star as it was observed in zenith.

1. An astronomer on Earth observes a globular cluster, which has an angular diameter o and
contains N stars, each one with the same absolute magnitude My, and is at a distance D
from the Earth. A biologist is in the center of that cluster.

1.1. What is the difference between the combined visual magnitudes of all stars observed
by the astronomer and the biologist. Consider that the spatial distribution of stars
in the cluster is perfectly homogeneous and the biologist is measuring the
combined magnitude of the entire cluster.

1.2. What is the diameter of the astronomer’s telescope, considering he wants to visualize
the cluster with the same brightness that the biologist sees?

1.3. What would be the difference between the visual magnitudes observed by the two

scientists, if the diameter of the field of view of the biologist is also a.



1 Oktomspu 2018r.

8. A pulsar located 1000 pc far from Earth, 10 000 times more luminous than our Sun, emits
radiation only from its two opposite poles, creating an homogeneous emission beam
shaped as double cone with opening angle a = 4°.

Assuming the angle between the rotation axis and the

emission axis is 30°, and assuming a random

Pulsar

orientation of the pulsar beams in relation to an
observer on Earth, what is the probability of detecting A
the pulses? In case we can see it, what is the apparent

bolometric magnitude of the pulsar?

3apgava 4: Heka TscHa JBOWHA cucTeMa ce CbCTom OT OBUKHOBEHA 3BE3a C Marika
Maca 1 KoMnakTeH o0eKT — peHTreHoBa 3Be34a, HeEBUAMMA B onTudeckata obnact oT
crnekTbpa. HecTo ce crny4Ba NbrHaTa CBETUMOCT Lx Ha peHTreHoBaTta 3Be3fa fa e
MHOro NbTK NO-ronsiMa oT cBeTUMocTTa Lo Ha obukHoBeHaTa 3Be3aa. Torasa
PEHTreHOBOTO M3MbyBaHe, Nonagallo Bbpxy oOMKHOBeHaTa 3Be3a, HarpsBa 4yacT oT
NOBBbPXHOCTTA 1, KOETO BOAW 4O NPOMEHNMBOCT B Brisicbka Ha ABOWHATa cuctema.
[MpecmeTHeTe amnnuTygata Ha n3MeHeHne Ha brsicbka Ha cuctemaTa B 3Be3HuU
BENUYUNHK, aKo Lx / Lo = 500, a pascToaHneTo mexay 3se3ante € 4 NbTn No-ronsiMo ot
pagvyca Ha HopMarnHaTta 3Bes3fa. JIbYbT Ha 3peHue nexu B opbuTanHaTa paBHUMHaA Ha
KOMMoHeHTuTe. Harpsitata yact oT HopManHaTa 3Be3fa NnpemsnbyBa B KOCMOCa usanaTa
nbYMCTa eHeprus, nagalla Bbpxy Hesl OT peHTreHoBaTa 3Be3ga. (Hapen ¢ egHoTo
Bb3MOXHO PELLEHME Ha 3afavaTa, CbLeCTByBa U NPUONMKEHO peLLeHme ¢ gocTaTbyHa
TOYHOCT, NpW KOETO hopMysiaTta 3a Mol Ha oTpe3 OT cdepa MOXe U Ja He ce
n3nonasea).
2 3ajava. Ha ®wur. 1 € JaJICHA KpUBA HA 6J'I§IC’LKa Ha 3aTbMHHUTCIJIHA [TPOMCHJIMBA 3BE3/14.

I[BeTe KOMITIOHCHTH HaA CUCTEMATa C€ ABUXKAT I10 Kp”bl"OBI/I Op6I/ITI/I OKOJIO HCHT’I)pa Ha MaCHTe.
3pI/IT CJIHUAT JIBY OT 3€EMHUA Ha6J’II-O,Z[aTCJ'I JIC)KU B Op6I/IT aJIHaTa UM paBHUHA.

e Temnepatypute Ha komnoHeHTure A u B ca TA u TB = 1.8 TA. Onpenenere
OTHOIICHUCTO HA TCXHUTEC CBECTUMOCTH. PasrneﬂaﬁTe BCHUYKH BB3MOXKHU cnyqan 158 HpeI[CTaBeTe
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Ha CXEMa pasnoJIOKECHUETO Ha ABCTE 3BE3 AU A 1 B oTHOCHO 3eMHUS Ha6J'IIOJIaTeJ'I 10 BpEME Ha
rJIaBHUSd MUHHUMYM Ha OJsichbka Ha IpOMCHJIMBATA.
e Kos ot JABCTC 3BC31HM UMa I10-TroJissMa Maca u 32[]].[0?



